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Insulation Cutting and Measuring Module
Design Review



Objective

•Design and build a module that scans a work order, 
determines the desired length, measures insulation 
to that length, and cuts it with minimal human input 
required.



Value Proposition

This project will add value to the Boeing Tubing, Duct and Reservoir 
Center (TDRC) by:

• Minimizing human error involved in cutting insulation

• Reducing cost of measuring and cutting insulation

• Minimizing time spent measuring and cutting job order



Product Requirements

• This system should take less time than the current method of cutting

• The cutter may not alter the insulation’s integrity

• Measure the insulation within +/- 0.270” tolerance

• Module height/width ratio will not exceed 1/3
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Systems

• Measurement

• Intake

• Cutter

• Programming

• Shielding



Measurement Concepts:

• Industrial Encoder
• Encoder and Measuring Wheel

• Linear Cable Encoder

• Infrared Sensor

Linear Cable Encoder (up to 50 inches)

Encoder and 
Measuring Wheel

Infrared Sensor

(e.g. tape measure)

(e.g. computer mouse)

(our choice)



Initial Insulation Intake Concepts:

• Conveyer Belt

• Robot Arm

• Roller wheels

Conveyer Belt

Robot Arm

Roller Wheels



Intake Concept: The Horizontal Squeeze Method

The edges of 
the encoder and 
the driving wheel 
are the 
minimum insulation 
diameter apart.

Encoder

Motor

Table

Guide Rails

Insulation



Intake Concept: The Vertical Hinged Wheel Method
Hinge

Motor

Encoder



Intake Concept: The Vertical Linear Wheel Method​

Motor

Linear bearing

Ramp

Encoder



Cutting Considerations

Apparatus​ Pros​ Cons​

Guillotine​ Clean slice Lots of force required​
Blade dulls​

Heated Wire​ Heats up quickly (5 seconds)​
Cuts insulation easily​

Wire Breaking​
Melts foam back together​

Turkey Saw​ Current Method​ Debris​



Current Cutter Solution

• Wedge to solve hot 
wire resealing problem



Current Design Recommendation

Barcode scanner

Raspberry Pi

• The Vertical Linear Wheel 
Method

• The Modified Heated wire 
cutter

Emergency Stop
Keypad

Linear Actuator



Programming Considerations



Current Raspberry Pi Program

• Takes inputs from a barcode scanner and 
outputs a cut angle and length

• Hard coded database with 
arbitrary assigned values

• Future iterations will interact with an 
existing Boeing database



Shielding Considerations

Acrylic

• Cheaper

• Does not fade as easily

• Easy to Cut

Polycarbonate

• Easy to Drill

• Stronger

• Will not fade in set conditions



Budget Link

https://vandalsuidaho-my.sharepoint.com/:x:/r/personal/akeyes_uidaho_edu/_layouts/15/Doc.aspx?sourcedoc=%7B47945484-4F44-46FF-99A0-285865004F90%7D&file=Capstone%20Budget.xlsx&action=default&mobileredirect=true


GANTT

Key Milestones:

• Design Review –11/14

• Design Revision – 11/21

• Prototype Completed - 2/1

• Final Design Completed - 3/3

• Validation Plan Completed – 4/5

• Engineering Expo – 5/1
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